Materials and methods II virgin guineapigs of outbred stock (Sse: AL) were mated and studied 63-66 days after their last oestrus. They then weighed 0'97-1'23 kg and bore litters of 1-4 fetuses. The animals were not fasted and anaesthetic doses were calculated from total bodyweight, one-third of which is contributed by the gravid uterus. Atropine (0'05 mg s.c.) was given 30 min before the induction of neuroleptanalgesia with diazepam (5 mg/kg bod} 'weight i.p.) and fentanyl-fluanisone (Hypnorm®; Janssen Pharmaceuticals, Beerse, Belgium) 0'2 ml/kg bodyweight i.m., i.e. fentanyl 0,04 mg/kg and fluanisone 2·0 mg/kg. The initial dose of fentanyl-fluanisone could be reduced from that recommended for nonpregnant and fasted animals (Green, 1979) without loss of analgesia, as determined by the absence of the pedal reflex. Neuroleptanalgesia was prolonged for up to 3'5 h by giving additional doses of fentanylfluanisone (0'05 ml/kg/h). The rectal temperature of the dam was kept at 37'5-38°C with the aid of a heating pad (Anitemp; Jacoby, Stockholm, Sweden). A catheter was placed in a femoral artery to enable measurement of blood pressure and the withdrawal of 0'7 ml samples of arterial blood. Details of the other surgical procedures, including those required for the measurement of maternal placental blood flow, are given elsewhere (Gr0nlund & Carter, 1982) . Fluid replacement was given by the s.c. injection of isotonic saline solution (c. 4 ml/h). Blood samples were analyzed at 37°C for pH, PC02 and P02 with a microsystem blood gas analyzer (BMS 3 Mk2; Radiometer, R0dovre, Denmark). The standard bicarbonate concentration and base excess were derived using the Siggaard-Andersen alignment nomogram. Blood gas tensions and pH were corrected for maternal body temperature (Kelman & Nunn, 1966) . The haemoglobin concentration of the blood was measured in a photometric analyzer (OSM 2 Hemoximeter; Radiometer, Denmark).
Maternal placental blood flow was determined in four animals after 2 h of neuroleptanalgesia, and in an additional 5 guineapigs anaesthetized with diazepam (1 mg/kg i.p.) and pentobarbitone sodium (25 mg/kg Lp.). Radioactive microspheres, cUameter 15 tlm (3M Co., St Paul, Minnesota, USA), we:remJecteid into tbe1eft ventricle while a reference sample of blood was being withdrawn from a femoral artery. After the animal had been killed, the radioactivity in the organs and in the blood sample was measured in a gamma spectrometer. Placental blood flow was then derived as described elsewhere (MArtensson, Sjoquist, Bjellin &. Carter, 1979) .
Results
Mean arterial blood pressure 40-65 min after the :ind~ctlon of neuroleptanalgesia was 35'6 mmHg. It feU further during the course of the experiment ('fable 1). InitiallY, acid-base status was near notmal, with. values approaching those measured in unanaesthetized, non-pregnant animals (Bar-nan &. Marder, 1980) , but metabolic acidosis developed in the course of the experiment and the base deficit increased to a mean of 7,7 mmol/l (Table 1) . 115 37-1 ± 2·0 mmHg (P <0'05) and 1'8 ± 1'7 mmol/l (P<0·05).
Discussion
Neuroleptanalgesia with fentanYl-dropeddol (Rubright &. Thayer, 1970; Lewis &. Jennmss. 1972) or fentany1-fluanisone (Green, 1975) has yielded satisfactory re.suttsin guineapigs. Oomplications due to hypotension have not been reporlJed, although fentanyl has been shown to lower thee blood pressure of dogs (Gardocki &. Yelnosky, 1964) . When analgesia in rabbits was maintainod by repeated injections of fentanyl ('BroWlil,Pleuwy &. Kay, 1980) , the main problem encountered was respiratory depression. This did not seem. ,to oootU' in the present study, since PaCOz remain,ed stablie at the level normally 'Seen in gUineapigs (Bar-nan &. Marder, 1980) . There was, howerer, a ste.ady rise in the base deficit of the blood. The causeo! this metabolic acidosis cannot be established with 
120-210 min after induction of neuroleptanalgesia
Maternal placental perfusion was 0'47 ± 0'12 rnIjminjs tissue during neuroleptanalgesia and 1'18 ± 0'0.5 m1/min/g during barbiturate anaesthesia (means ± s.e.m.). This difference in placental blood flow was stati-sticaUy significant (P<O'OOl, Student's Hest for independent observations). The fetUses were inspected only superficially, but it was evident that they were in poor condition after prOlonged neuroleptanalgesia. In these experiments, mean arterial blood pressure after laparotomy and fetal surgery was 28'3 ± 3'1 mmHg with fentanylfluanisone and 38'8 ± 3'7 mmHg with sodium pentobarbitone. The two groups of animals also differed with respect to acid-base status. During neuroleptanalgesia, arterial pH, PC02 and base deficit, respectiveJy, Were 7'338 ± 0.'00.6, 29·6 ::l: 2'0 mmNs and 9-1 ± 0'9 mmoJlj'l.:. The corresponding values for animals anaesthetized with sodium pentobarbitone were 7'388 ± 0'018, certainty, since blood lactate was not measured; probably it reflects tissue ischaemia and hypoxia due to the low blood-pressUl;e. It must be stressed that hypotension is commonly encountered in anaesthetized, late pregnant guineapigs. Thus Reynolds &. Young (l97l), who anaesthetized their animals with pentobarbitone, gave a continuous infusion of metaraminol to stabilize and maintain. blood pressure. With quite a different an.aesthetic regimen, including diazepam, ketamine, dehydroben:zperido1 and fentanyl, Kastendieck &. Moll (I977) recommended the infusion of 15-20 m1 of blood during the course of an experiment. The hypotension may be partly postural in origin, since the dam is usually supine in experiments involving placental perfusion or fetal surgery. It would seem that the fall in blood pressure is aggravated further by fentany1fluaniso.ne, although a contribution from diazepam cannot be ruled out. Diazepam is known to cause hypotension in combination with some anaesthetic agents (Clarke & Lyons, 1977) .
Blood flow in the haemochorial placenta is thought to be highly dependent upon the perfusion pressure.
It is therefore understandable that placental perfusion during neuroleptanalgesia was greatly reduced, as compared to that measured in guineapigs anaesthetized with pentobarbitone. Arterial blood pressure fell less during surgery with barbiturate anaesthesia and placental perfusion was close to that measured in earlier experiments that did not require laparotomy (Martensson & Carter, 1982) .
The poor condition of the fetuses can be assumed to reflect an inadequate supply of oxygen. In subsequent work, with diazepam and pentobarbitone as the anaesthetic agents, fetal acid-base status was measured and shown to be similar to Gr0nlund, 1982) . The latter regimen is preferable to neuroleptanalgesia for acute experiments of longer duration, provided that the dam is allowed to breathe oxygen-enriched air. If the dam and her litter are intended to survive surgery, however, it should be borne in mind that neonatal mortality and morbidity is high after exposure to barbiturates (Becker, Flannagan & King, 1958; Rosso & Bassi, 1977) . An interesting alternative for fetal surgery, therefore, is a combination of dissociative and inhalational anaesthesia (Anderson, Thornburg & Faber, 1981) .
